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Tank Crossingc Under Water in Winter

50X1-HUM

2

Colonel &. Panevin,
Cusards Engineer Colonel N. QOleynlkov,
Engineer Lieutenant-Cclonel A, Morozov

From 19 to 19 Fetwruary 1960 we carried out a tactical exercise
with the 188th Guards Tank Regiment of the 42nd Guards Tank Division
with a view to determining the most sdvisable procedure for preparing
tanks for croseing a river under water in winter; ans alsc vwith
a viev to finding methods of reconncitering and preparing under-
water routes and of organizing the evacuation and rescue service
{ evakospasatelnaye sluzhbsa). .

The preparations for the exercise began in the regiment with
the selection of crews. Only personnel accepted by & medical ccemission
as fit for driving tanks under vater vere included in the line and
tralning companies of medium tanks.

Serious difficulties arose in comnection with the preparation
‘ of the IP-46 insulated ges masks. As is knmown, the YPVT-58 inatructions
for surmounting water obstacles by undervater tank crossings forbid the
training of tank crews for operations under vater in insulated gas-
masks when the temperature of the water is lower than plus 15°, &s .
under such conditicns the regenerating cartridge reacts very slovly
and does not ensure an adequate flov of oxygen.

A solution to this problem had tc be found. A series of experi-
mente carried out by a department of the chief of clemical troops of
the army gave positive results. Colomel Golovyashkin invented &
warming cuff (uteplitelnyy manzhet) for the regenerating cartridge
which ensures that the insulated zzs mask works properly when the
temperature of the water is plus 2° and higher. The varming cuff
can be described as a layer of felt 0.5 cm in thickness superimposed
on the case of the regenerating cartridge. Om top of the cuff a
rubber {rubberized) cap {kolpek) is installed.

| The training of crews in the use of insulated gas masks under

| water was carried out in a vater tank (plavatelnyy besteyn), while methods
| of evacuating crews froe 8 tank which had stopped vere worked out

in a training tank (tank-trenazber) specially prepared for flooding.

@
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Before the beginning of the exercises, practical work in
paking the tanks airtight and weter tight (po germetizatsii
zamochke tankov) wae carried out; a stretch of river was prepared;
all crews vere put through the 18th exercise of the "Tank Driving
Course (KVT-59)" with escape tube (truba-laz) and snorkel (vozdukhopit-
ayushchaya truda). Tactical-drill and tactical exercises with
subunits and also command-staff exercises, were conducted. A
number of measures for the Party-political support of the exercise
vere implenented,

It vas decided to conduct the practical exerclses in the
forcing of water obstecles by tanks along the bottom of a river
in winter on the Samara River. At the selected sector, the width
of the river was 100 to 150 meters, and the depth 3.7 to 4.0 meters.
Tme thickness of the ice at the time of the exercises vas 30 to
k0 em.

It was well known to us from experience gained in exercises
that the reconnoitering of probable spots for crossings in winter,
the making of channels (mayna) in the ice and clearing them of
fce is very laborious and demands a greaf# deal of time. It is

. undesirable to hold up a tank regiment at s water obstacle for a
long time, as this will lead to lowering the témpo of advance.

Before reaching thé water obstacle, the commander of the
regiment was already faced with the task of organizing thorough
reconnaissance of the river and of preparing all his forces and
resources for forcing it. It vas necessary to determine in
advance the width, depth, and speed of the current of the river,
the thickpess of the ice, and the nature of the bottom; also to
fix the spois where the tanks would enter and leave the river, and
suitable areas for hermetically sealing (germetizatiya ) the
tanks, and also to make sultable arrangewents for the deployment
of the evecuation-rescue service.

In or.er to speed up reconnaissance of the river a special
engineer-reconnaissance , consisting of 10 combat engineers
in a K-61 rsdio vehicle (radiynaya mashina) was allocated to each
probable route (trassa). ZKach group vas supplied vwith recomnaissance
equipment {binoculars, measuring rod, minedetector, probes, etc)
and explosives. 50X1-HUM

When the opposite bank of the river hed been taken by the

°
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reconneissance and motorized-rifle subunits, the engineer-reccnnaissance
groups moved forward to the river and, Laving determined frow its

| external cheracteristics the axis of the route to be used, started

} " to reconnciter it.

In order tc messure the depth and make up 8 profile map of the
‘ river, holes are cut in the ice, By wo.king by hand with a crov-bar
| a.ndanaxe,memncanmkeaholcmice%cmthickin3unutes.
\ And an engineer-reconnaigsance group of 10 persons on the route can
i make up the profile map of a rived 100 to 120 meters wide in 25 to
\ ~30 minutes. A way of making holes with explosives which vas tested
by us reduces the time necessary to recommoliter the river by 1% to
2 times. Using this method it takes the engineer-reconnalssance
perty & to 6 minutes to lay out on the ice a previously prepared
electric circuit for the explosives (elektrovzryvnaya tsep), main
leads (megistralnyy provod), and 4,000 gram explosive (VV) charges,
to insert the electric detomators, and to effect the explosiom.
For measuring the depth and f£1illing out the blank profile map of
the river, A to 6 minutes are also required.

After the recomnaissance, engineer subunits moved up to the
routes and began to make channels. Preliminarily, the ice was broken
‘ up.by the explosive method.

After the ice is tlown up, by meking it pack downstream, a
strip is created vhich {8 free of ice. The width of this strip
dependsmthecmentoftheriverandtbedinensimsofthe
channel which has been blown open. Cansequently the bigger the
area of the ice which is blown up and the stronger the current
of the river, the greater the strip free of blocks of ice will
be. It can be used immediately for a tank croesing.

Por blowing up the ice we formed a team of 30 persons. It
vas provided with crow-bars, measuring rods, 320 kg of explosives
in charges (shashka), 320 electric detonators, 2,300 meters of
electric wiring for the explosives in sections (uchastkovaya
elektrovirymays set), 3 detonating machines, 3,800 meters of main
%eads and 420 pegs on which to hang the explosive charges.

In the prepared holes, charges weighing 1 kg were hung from
pegs at a depth of 1.2 meters in rovs of three groupe. The distance
between the charges and rows wes S meters; between the groups, 10
meters.

50X1-HUM
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Preperations for blowing up the ice in ome channel took 90
| minutes. Irn our opinion, this time could be reduced considerably
| by training the personnel and organizing the work better.

Before the tanks started to cross, 8 route 80 to 100 meters
wide was cleared of ice and checked by divers and by river reconnal-
ssance equipwent (apparst razvedki reki) AR-2. In edditiom, an
adapted device of the "harrow” type swept (protrelivat) the bottcm
of the river and removed charges vhich had not exploded (experience
showed that there were up to 10 per cent of these).

|

\

\

|

1

| For clearing the chapnel of ice fcr an area of 105 by 6 meters, the
£eain which had prepered the blast and armored prime movers (ironetyagach) of
the evecuation &nd rescue service were enlisted. Altogether up 0
1,900 cubic meters of ice were removed. For this purpose a stromg
angled scrader (volokusha-ugolnik) was constructed with a span of
7 meters and an adjustable height of 0.8 to 1.6 meters. The scraper
vas toved by two armored prime movers situated on both banks of the
river. Bvery time it was put into the stream for b winutes, 12
to 15 cubic meters of ice wvere hauled on to the shore. From the

' shore, the ice vas cleared by bulldozers. Other ways were tried,

but proved less effective. In particular, the use of metal cheins
and pushing through the ice and packing it with the wash created
by the propellers of several K-61 vehicles and of & water jet unit
(vodometnyy dvizhitel) BEB-5CP, did not produce satisfactory results,
mperely making the time required for clearing a channel longer.

It took about & hours to clear the chanmel, which cannot be
regarded as satisfactory. However, even after thie, scwe blocks
of ice remained, threatening the safety of the tanks moving on the
route.

Thus, the exercise sbhowed that the question of preparing channels
for thepassageoftunksmderuterhumtbeenﬁn&lhsolved.

Even vhen tbhe wvork is p rly organized and the necessary
materiel support is avallable (i armored primse movers with 2 scrapert,
2 or 8 K-61 transporters with wooden sweeps hmng in fromt, etc)

a route 100 to 150 meters in length can be prepared in 24 to 3 hours.
At the same time, only 60 ‘o 75 minutes are required for hermetically

sealing tanks. 50X1-HUM

t efficient ways of

It 1s necessary to go on looking for the mos
ed out tests on a river

clearing channels. For instance, ve carri
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105 to 112 meters wide. What 1f the width of a river were to be
300 to 600 meters and more?

We elso tested the OPVT-54 /probably 1954 tank undervater
crossing equipment./ on T-95 ¢ . At tactical exercises in the
sumer of 1955, this equipment functioned without a hitch; 72 texks
of the 188th Guards Tank Regiment successfully forced the Dnepr River
where 1t is 630 meterc wide and did not bave any forced stops.

~  During winter exerclses, the external parts of the OFVT re-
vealed scme weaknesses. For instence, in the case of one tank &
piece of ice which became dislodged from the edge knocked off the
eporkel. This bappened when the tank was 15 to 18 meters from
the bank, rfter which the tank continued to move for 5 to 7 seconds
upder water vithout tk= snorkel and got sshore safely.

But more serious incidents may occur when tanks cross under
vater in winter. It is, therefore, very necessary to modernize the
external parts of the GFVI. We suggest that the snorkel should be
strengthened and fixed more firmly, that the pesk (mesks) and
the packing of the muzzle face of the gun should be protected,

‘ that the OPVT outfit should include a float, vhich in the event
of necessity would show the vhaeabouts of a submerged tank whose
" snorkel had been knocked off. The OPVT should be modernized in
such & vay that & tank can move safely in & channel with pleces
of ice in it. A solution of this question would enable the time
required for preparing & route for the passage of tanks under
water to be cut down considerably.

Low temperatures greatly increase the time required for
hermetically sealing tanks. If this can be done in summer in
30 to 40 minutes, then 60 to TO minutes are required in winter
This is due im the first place to the greater time needed for
£111ing the cracks with ZZK-2 sealing compound; vwhken it is not
warm enough, the sealer lacks elasticity, and when varwed up too
ruch, it runs. Moreover, when it is very cold, the crews find it
parder to vork, for if they do not wear mittens, their hands freeze
raptdly. Consequently, some new Kind of sealer must be devised, &
kind that would be more suitable for use in low temperatures.

Experience gained in organizing an evacuation and rescue
service in winter has served to confirm the views on this question
vhich have been developed in the last few years. BHowever, there
are certain peculiarities which must be taken into sccount. For

_ -
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j nels the work of rescue teans
m,skesm;&zcehni, 1nk n:rerzez 1izited owing to the fact that there 1; ggte
(;oagh‘ TOCT )for :}Wina floating gear (plavsredstvo) about.li >
plise pust be fitted out with heavy diving equip?emtin:.:r e%én cor
gx‘i;lﬂps equipment {s unsuitable for use by divers in ¥

ng ey

e short time.

ve the grip of the
beta.keningoodtimetoim?ro fe
"i‘}i‘::zr?:k: of tanks on the icy slopes leading(izwki nzothe
} Cver ard es) cially when climbing out of the wate;d s
‘ ziwver; less mpep, hecking the ice away, spreading sand, .

c here the crews can
Finally pecessary to prepare places W
varsed a:’:di.:oi;it such places out with supplies of hzl:;héig
::d footv'ear for men who have been forced to go into t .

In conclusion, we would add that tank ;Zozsiugiaﬁezoﬁz
. Wbat should one

s Hinmmter ene Q‘*M“ fe:msiole the series of exercises, and al;o

tt?-odemlze the equipment for the travel of tanks under water.

‘ Colonel A. Panevin.
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Exerclses in forcing lerge wailer obstacles carried out in the lest
fev .yeare in the Kiev Military District heve demonstreted convincingly
that the troops have learned how to crosa a river from the merch
in summer without any serious pause iu the impetus of the advance.

Tenk crossings under water have been used extensively in forcing
rivers. As & rule, hermeticelly sesling tarks is dcne at a distance
of 5 to 7 ke frcm the river bank, while et the actual river the
mechines do not stop for more than 2 or 3 minutes. These resulis
heve been achieved thanks to lmprovement of the OPVT outfit and
censtant study of the experience gained in forcing water cbsiacles.

But what is to be done if it is essential to force a river
in winter when it is icebound?

If the ice is thick enough, the forcing of a river does not
present many difficulties. As is known, for the surface crossing
of mediun tanks, the thickness of the ice must be not less than 60
cm, while the temperature of the air outside wust be below the
freezing point.

1litary operastions the ice seldom reaches a thickness of 30 to

‘m However, on the rivers of the Central-Burcpean theater of

@ >

K0 cm. The strengthening of such ice by further freezing or other
means so that tanks could cross it is impossible in practice; much
time would be required, and in battle the enemy would prevent
this being done. The probtlem has arisen of forcing rivers in
winter by tank crossings under water.

In the winter training period of 1959/60, exerciseswere
carried out by us in forcing such rivers as the Dnepr, Desns, anc
Sawara. In forcing the rivers, our tanks equipped with OPVT out-
iits crossed under wvater, surmountingwater obstacles up to 5 meters
in depth and 200 to 250 mweters in width. The obstacle was forced
after the ice in the river had been blown up. The tanks crossed
under water along channels, cleared of ice, 40 to 60 meters in width.

Tank crossings under water in winter are sccampanied by a
nuwrber of difficulties. Apert from blowing up the ice and clearing
the channel the terks require additional fitting out.

The training of crews in driving tanks under water in winter
conditions alsc has its special aspects. The first is that the training
Of crevs in the use of IP-46 insulated gas masks under water in the

50X1-HUM
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event c¢f the tank belng flocded must be carried out in & heated vater
tank. Specilally eguipped classrooms are &lso pecessary. In the 300th
Tank Regiment, three clessrooms were fitted out for training crews.
One was intended for lessons about the ‘structure and rules for using
the IP-L6 insulated gas mask, In the second classroom, training was
carried out in escape fror & flooded training tank (tank-trenazher),
Tre body (kerpus) of an obsolete T-34-76 tenk vas used as & training
tenk. CSpecial gesr vas set ur for flooding the tank and purping out
weter. For flooding the treining tank, use was made of two VS-635a
centrifugel purps witk a capacity of 48 m3/hour. It tock 6 or 7
ninutes to flood the tank with water. Water which entered the
trainer was chlorinated and filtered. The thizrd training classroonm
was devcted 4o fitting out and verzing the crews after they had
escaped frow the flooded training tank.

After the tank crews had feniliarized themselves *thoroughly with
the rules of using the insulated gas mask inside the flooded training
tank and during the escape from 1t, practical training was carried
out in the regiment in driving a tank with an escape tube through
a deep ford.

Let us go into greater detail abdout the special features of
prepering tenks for being driven under water in winter conditions and
about the peculiarities of the actual driving.

before use. The rudberized fabric of the detachable equipment be-
comes stiff and warps. Por instance, wvhen the temperature of the air
18 minus 18°C and lower, three men have difficulty in fitting the
packing on the ventilator. In swmer, this Operation can be carried
out quickly and easily by two persons.

When it is freezing, 1t 1s much more difficult to bore holes in
arwor, Drinsa.ndtapsortenbréa.k. Allthislecdstoanunnecesury
expenditure of tiwe.

50X1-HUM
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Quite & numter or specific things of & Preparatory nsture are ¢
done, Por irstence, the asbestos Packing of the exnaust Fipe must
DE moistened with sope cooling fluid that does rot freeze, and not
vith vater, sz {8 dopne in the summer. In vinter i+ is not necessary
to edjust the stear end &lr valve for bigher surplus Pressure;
caszes of overheating of the fluid 4in cooling systems have not come
up. The vorking of the water-mi ing system 15 being carefully
tested vith & viev to &volding freezing of the impellers of the
pup (krylehatke rampy).

At the same tive, {n winter it is pot necessary to seal the
tanks hermeticaliy in two Elages. ERuperience shows thet even
when the departure s-~es is & cousiders2le distance froz the river,
ell the work of hermetically Sealing tanke can be carried out
in this ares, vhile 811 that has to be done at the river edge is
to close the 1id of the hatch for sealing the engine compartment,

Tankslovingmderwatermtbedirectedbymdioonh.
If radfo contact ceases, “he driver must stop the tank at once.

Only cne tank is permitted to be uider vater at a tize, When
tvoornoretenksaremngthereatomﬁnemidmcuatim
of vehicles which have stopped becomes aifficult.

The channel is made as vide as possible. When the wvidth of
the river {s 200 to 250 Beters, 1t must be not leas than Lo meters
vide,

14

knockottthesnorkelorthemtem,mdsenrthempeatovhich
the tovlines are tied. If blocks of lceofmouto.9by0.5 meters
ameotosoammmu-trmm;normmynnmn
of?. Conaeqmntly,thechmnelmtbentchedcloeel;ymthe

Theforcingotrhers‘hrytmkcrosaingsundermterumga
cleared channel calls for much ladborious preparatory work vhich it

=10-
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18 aimost impossibie to carry out under eneny fire. In ocur exercises
anotlier method was tested. R coneisis of bloving up the ice 82 the
tanks reach a particular sector of the river. fThe tanks force the
river under the brokern ice without & channel being cleared. Such

utfit fram possinle darege by broken ice. 1In the first Place,
damzge can be dcne to the snor 2l, the packing on the g mask,
and the cover for the turret ventilator,

.

The irmmovetsors of the 300%h Tank Begiment recommended ang
Successfully used Protective devices for the OPVP cutfit at the
exercises, Disgram 1 shows a T-54 tank on which & protective
device for the QPYT has been Bounted, while Disgrar 2 shows a
tank with a protective Asvice 24 4ie moaent of leaving the vater,
Plagrams 3 and b show the detalled structure of the protective

devices for the BooTkel, the packing of the gun mask, and of the
cover of the ventilator,

As soon as a tank leaves the vater, its vieving devices freeze
over and it beccmes impossible to see through them, fThe driver is
forced to stop the tank on the orposite bank, get out, and clean the
Viewing devices, In order tc awcid undesirable 8tops by a tank,
the following method of treating the driver's cbservation devices

50X1-HUM
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the protected viewing device to the raised position and looks
through 1t, In T-55 tanks the driver clean=z +he viewing device
vith spirits with the aid of special equipment.

The wnsealing {razgermetizatsiya) of the tank is done az soon
&8 it leaves the water. The longer this is delayed, the harder the
pecking will freeze to the tank and the more difficult it vill be
to remcve it. More time and effort will be require to accarmplish
this, For the partial unsealing of & tenk in vinter, 10 to 15
minutes are required, and for complete unsealing ; 20 to 25 minutes,

When tanks come onto the opposite bank, soil at tke edge of
the vater is churned up (navolakivgyetsys grunt)., So after 6 tc
1C tanks have roved out at the seme spot, iarge ruts (valik)
form which are difficult tc overcome. In corder to safeguard the
movepent of the vehicles, the shore i3 cut away or blasted out
from time to time. At the momwent when the tanks are leaving the
water, orders for turning movements must not be given. This can
lead to skidding and to the tank slipping back.

We will dwvell briefly on peculiarities involved in the
organization of rescue and evacuation service (spasatelno-
evakuatsiomnays sluzhba) in winter conditions. In our case, rescue
and evacuation groups were orgenized separately at each tank crossing
point. In winter the forces and rescurces of the rescue and evacug~
tion service have to be strengthened because of the necessity of
more quickly evacuating a tank which has stopped under water,

The composition of the rescue and evacuation grours wes
precicelly the same as in sumper. However, the rescue group, to
cover the crossing of tanks under water along a chanmel not cleared
of ice must be further strengthened ty 5 or 6 combat engineers and
must have 4 or 5 wooden shields 0.5 by 2 meters in size, which are
needed for approeching a tank which has been forced to stop under
water. In addition, rescue and evacuation groups are provided wit
metal scoops for shoveling ice,

The low temperature of the surrounding air makes the work of the
Trescue and evecuation groups considerably more difficult, therefore,
the equipping of such parties becores a matter of importance. Per-
sonnel must be clothed in quiltel Jackets and provided with lifejackets,
Telt bocts, and warm mittens, 50X1-HUM

In vinter it is expedient to provide a rescue group vith two
DL-10 flat-bottomed boats (polulodka) with cutboard motors. In a

=¥2.
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Darrov charnel, it 1s difficult for a launch (kater) to maneuver end
to reach 8 tank which has stopped in the water. We alsc consider
that it 1ic adsoclutely necessary to include heavy divers (tyazhelyy
vodclez) in the compositicn of a rescus group. Light diving
equipment 1s not always adequate for the work of divers under vater
in winter. Floating rescue equipment must be protected with wooden
shields, {n order to preciude {its being pierced by the ice.

In vinter, the grip of the caterpillar tracks on the ground is
considerably reduced. For this reason, we fitted grousers ( tozatsepa)
on all prime movers. The rear side plates (zadniy podicrylok) were
first removed,

In order to ensure the safety of the crew of a tank moving under
broken ice, we attached a cable » the length of which was 50 to T0
meters greater than the width of the river. After forcing the river,
the crew detaches the cadle from the tank and the evacuation group
deployed on the opposite shore hauls it beck again with a prime mover.
The tanks cross in this wey, one after the other. The sddition of
an " insurance® cabhenmmtber&pidemmtionod’thetmkmthe

While the forcing of the river is in progﬁ-ess, the rescue group
.18 in a boat at the edge of the ice in the middle of the fairvay
(farvater) of the river downstrean,

Guards Engineer-Colonel N. Oleynikov
Engineer-Lieut. Colonel A. Moroszov

-13-
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2. protecting the snorkel and the n
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Diagram &.

Dfevice for protecting the snorkel and the packing of
the mask and ventilator cover )

- Hinged flap
Housing for protection of the mask
Housing for protection of the ventilist

. 2 or cover
Righthand brace bracket (kronshteyn pravoy opory)
Lefthand brace bracket
Bracket for fastening the protective device

Qprwmw

-l{_‘zo-

50X1-HUM

50X1-HUM
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